Objective-This study applied latent class analysis to examine whether homogeneous subgroups of women emerged based on their self-reported stress, depression, and relationship adjustment during pregnancy. We also examined whether women in different groups experienced different intimate partner violence (IPV) and mental health symptoms during pregnancy and postpartum.
. Similarly, due to physiological, psychological, and relational factors, stress is highly prevalent and strongly linked to pregnancy and postpartum depression (Brummelte & Galea, 2010; Hung, Lin, Stocker, & Yu, 2011; Parker, Schatzberg, & Lyons, 2003) . Women who experience stress and depression during pregnancy or postpartum are at increased risk for substance abuse, preeclampsia, premature birth, under-utilization of prenatal health care, intimate relationship distress, problems with breastfeeding, sleep difficulties, and thoughts of harming their infants (Carter, Grigoriadis, & Ross, 2010; Cheng & Pickler, 2009; Field, 2010; Hillerer, Neumann, & Slattery, 2012; Webb et al., 2008) . One salient correlate of stress and depression during pregnancy and postpartum is relationship adjustment (Carter et al., 2010; Whisman, Davila, & Goodman, 2011) . Many studies describe pregnancy and postpartum as a challenging time for some couples, often characterized by declines in relationship adjustment (Doss, Rhoades, Stanley, & Markman, 2009; Lawrence, Rothman, Cobb, Rothman, & Bradbury, 2008; Mitnick, Heyman, & Smith Slep, 2009 ). Even outside the pregnancy and postpartum periods, poor relationship adjustment increases the likelihood, severity, and persistence of depression symptoms (Atkins, Dimidjian, Bedics, & Christensen, 2009) . While the previously mentioned literature has separately linked stress, depression, and relationship adjustment, no studies to our knowledge have examined whether 1) homogeneous subgroups of women exist based on their symptoms of stress, depression, and relationship adjustment during pregnancy, 2) the consistency of these subgroups' stress, depression, and relationship adjustment symptoms from pregnancy to postpartum, or 3) whether women belonging to those groups experience different levels of another highly prevalent and critical health problem: intimate partner violence (IPV) . The goal of this study is to fill these gaps in the literature.
A variety of normative physical, psychological, and relational changes such as fluctuating sleep patterns, hormonal changes, intimate relationship distress, fatigue, and breastfeeding contribute substantially to the occurrence of stress and depression during pregnancy and postpartum (O'Hara, 2009) . Another salient and frequently overlooked correlate of stress and depression during pregnancy and postpartum is psychological and physical IPV victimization (Ludermir, Lewis, Valongueiro, de Araujo, & Araya, 2010; Tiwari et al., 2008; Woolhouse, Gartland, Hegarty, Donath, & Brown, 2012) . The prevalence of any IPV victimization during pregnancy and postpartum across studies ranges between less than one percent to over fifty percent, likely due to widely varying sample populations and definitions of IPV (Bailey, 2010; Coker, Sanderson, & Dong, 2004; Ludermir et al., 2010; Perales et al., 2009; Silverman, Decker, Reed, & Raj, 2006; Taillieu & Brownridge, 2010) . The prevalence of pregnancy and postpartum depression among women who experience IPV victimization is substantially higher compared to those who do not experience IPV victimization (Beydoun, Al-Sahab, Beydoun, & Tamim, 2010; Rodriguez et al., 2008) .
One limitation of the literature linking IPV to pregnancy and postpartum stress and depression is the scarcity of studies assessing the prevalence and correlates of psychological IPV. The literature focusing on IPV among women in other populations suggests that psychological IPV victimization is more prevalent, frequent, and may have more severe and longer-lasting consequences compared to physical IPV (Coker, Smith, Bethea, King, & McKeown, 2000; Kavanagh et al., 2011; Pico-Alfonso, 2005) . Indeed, more recent literature suggests that psychological IPV victimization is strongly linked to stress and depression among women during pregnancy and postpartum and it is a critical health problem in this population (Creech, Davis, Howard, Pearlstein, & Zlotnick, 2012; Ludermir et al., 2010; Tiwari et al., 2008) . Despite this fact, the majority of the literature in this area primarily focuses on physical IPV victimization only or combines psychological and physical IPV into one construct (Devries et al., 2010; O'Reilly, Beale, & Gillies, 2010; Urquia, O'Campo, Heaman, Janssen, & Thiessen, 2011) . The present study continues the advancement of this literature by examining both psychological and physical IPV as separate constructs.
Another limitation of the literature linking IPV with stress and depression during pregnancy and postpartum is the fact that only two studies have examined the prevalence and negative sequelae of women's IPV perpetration during pregnancy and postpartum (Hellmuth, Gordon, Stuart, & Moore, in press; Tzilos, Grekin, Beatty, Chase, & Ondersma, 2010) . Both studies found that women's IPV perpetration was highly prevalent and that more women in either sample reported IPV perpetration than IPV victimization. These studies also found that women's IPV perpetration was related to women's stress and depression symptom severity during pregnancy and postpartum. Therefore, this study fills another critical gap in the literature by including women's IPV perpetration in our investigation.
A third limitation of the existing literature in this area is that it has exclusively utilized variable-centered data analytic approaches such as regression and ANOVA. Variablecentered approaches are essential to identify correlational and predictive relationships between variables and to compare groups based on theoretically or empirically indicated criteria (e.g., comparing those who meet a diagnostic screening cutoff score with those who do not). While researcher-imposed group definitions are often necessary to address a specific research question, this approach may not accurately reflect sample characteristics. Variable-centered approaches cannot always accommodate groupings based on multiple variables, or delineate groups when a theoretical basis for group determinants is not available. Further, as described in the previous paragraphs, stress, depression, and relationship adjustment are closely related and share mutually causal relationships. A person-centered approach to identifying and comparing groups such as latent class analysis (LCA) is ideally suited to identify subgroups within a sample because within each latent class, each indicator variable is statistically independent of every other indicator variable. Therefore, the present study employed LCA to 1) identify and describe homogeneous subgroups of women based on their reports of stress, depression, and relationship adjustment during pregnancy, 2) to examine differences between subgroups' IPV experiences during pregnancy, and 3) to examine the extent to which group membership is associated with postpartum stress, depression, relationship adjustment, and IPV experiences. Applying LCA to the study of postpartum stress, depression, relationship adjustment, and IPV may facilitate health care providers' ability to effectively and efficiently meet the referral and treatment needs of women during pregnancy and postpartum. Exploring groupings based on these mental health symptoms may be suited to inform health care providers because this approach is consistent with mental health screenings that some pregnant and postpartum women receive in health care settings. Because this is the first study to our knowledge to apply LCA to this area of the literature, no a priori hypotheses were formed regarding the latent class structure of these constructs.
Method Study Participants
All study procedures were consistent with the ethical principles of the American Psychological Association and were IRB-approved. Data for this study were derived from a larger study of wellbeing during pregnancy. A sample of 180 women in their first 18 weeks of pregnancy was recruited from two university affiliated health clinics. Of these, 122 participants (66% of the baseline sample) completed follow-up assessments at 6 weeks postpartum. Women who completed follow-up assessments reported significantly longer intimate relationship duration (M= 40 months; SD=45.71) than those who did not complete the follow-up assessments (M= 24 months; SD=27.72), but did not differ on any other domain examined in this study.
Recruitment and Assessment Procedures
Nurses and nurse practitioners who were members of the primary care team facilitated recruitment. Women who met eligibility criteria and provided informed consent completed self-report surveys and interviews in the privacy of their exam room with a trained female research assistant. Participants were remunerated with a $25 gift card at each time point.
Materials
The Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983 ) is a 14-item selfreport questionnaire used to assess global life stress. Each item was scored on a scale from 0 to 4 (0="never", 1="almost never", 2="sometimes", 3="fairly often", and 4="very often"), then summed to obtain a total score. Higher scores are indicative of higher perceived stress. There is no clinical cutoff score for the PSS. A cutoff of 25 was chosen by examining quartile scores from our sample. The Cronbach's alpha for the scale was.76.
The Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977) is a widely used self-report measure of depression consisting of twenty items. Participants rated the frequency of various symptoms of depression on a scale of 1-4 (1="rarely or none of the time," 2= "some or a little of the time", 3= "occasionally or a moderate amount of time", and 4= "most or all of the time"). Scores of 16 and higher reflect clinically significant depression. The Cronbach's alpha in this sample was .88.
The Dyadic Adjustment Scale (DAS; Spanier, 1976 ) is a 32-item self-report questionnaire. Each item was scored on a scale from 0-5 (0="always agree" through 5="always disagree"), and these scores were summed to obtain a total score ranging from 1 to 151. Higher scores on the DAS reflect higher levels of relationship adjustment, and scores below 97 reflect relationship distress. The Cronbach's alpha in this sample was .84.
The Revised Conflict Tactics Scale (CTS-2; Straus, Hamby, & Warren, 2003) was employed to measure participants' IPV victimization and perpetration. The reference period at baseline was the time since her pregnancy began. The reference period at follow-up was the time period since her baseline assessment was completed. The psychological and physical IPV subscales of the 78-item CTS-2 were utilized in the present study. Consistent with the procedure outlined by Straus and colleagues (Straus et al., 2003) , the frequency of each behavior was recoded such that the midpoint of each range is the score value (never=0, once=1, twice=2, 3-5 times=4, 6-10 times=8, 11-20 times=15, more than 20 times=25). These values were summed to obtain a total frequency score for each subscale. The psychological IPV victimization and perpetration subscales consisted of eight items each and assessed behaviors such as "called my partner fat or ugly" and "destroyed something belonging to my partner" (Cronbach's alphas = .84 and = .74, respectively). The physical victimization and perpetration subscales consisted of 12 items each and assessed behaviors such as "threw something at my partner that could hurt", pushed or shoved my partner", and "punched or hit my partner with something that could hurt" (Cronbach's alphas = .89 and = . 87, respectively).
Data Analysis
Latent class analysis (LCA; Lubke & Muthén, 2005; McCutcheon, 1987) using Mplus 6.0 (Muthén & Muthén, 2007) was used to identify and describe distinct homogeneous subgroups (i.e., latent classes) of stress, depression, and relationship adjustment during pregnancy within our sample. Following the process outlined by Nylund and colleagues (2007) , we first examined model fit associated with a one-class solution. Next, we tested the fit of models in which additional classes were added, one at a time, until the fit indices indicated no statistically significant improvement. For all models with more than one class, we examined the extent to which class membership was associated with demographic covariates including age, annual household income, and relationship length. We also examined differences across symptom profiles on baseline auxiliary variables including the severity of psychological and physical IPV victimization and perpetration during pregnancy. Means and variances of each auxiliary variable were examined using posterior probabilitybased multiple imputation and Wald chi-square significance tests. Finally, we examined the extent to which class membership predicted dichotomized postpartum stress, depression, relationship adjustment, and psychological and physical IPV victimization and perpetration though multinomial logistic regression.
Among its many advantages, LCA allows variance among classes to vary, provides formal statistical fit indices for maximum accuracy when interpreting results, and flexible measurement error. LCA also does not rely on the traditional assumptions of statistical models such as normal distributions and linear relationships that are often violated in variable-centered analyses, especially when studying low frequency outcome data such as IPV (Atkins & Gallop, 2007) . Therefore, LCA findings are less subject to bias in interpretation. Multiple indices of model fit were examined to determine the optimal number of classes, including the Akaike information criterion (AIC) and Bayesian Information Criterion (BIC), the Lo-Mendell-Rubin Likelihood Ratio Test (LMR LRT), and entropy values. Lower AIC and BIC values reflect better model fit. LMR LRT p < 0.05 indicates significant improvement in fit compared to the fit of the previously tested model that included one less class (Nylund et al., 2007) . Entropy indicates what percentage of the time individual members of the sample were correctly identified in their respective classes. Entropy values improve as they approach one.
Results
Means and standard deviations of all study variables are presented in Table 1 . Comparative fit statistics of each LCA model tested are presented in Table 2 . A two-class solution best fit the data. One group was comprised of 40.8% of the sample and reported higher mean postpartum stress and depression symptom severity and poorer relationship adjustment compared to the other group, which was comprised of 59.2% of the sample. The second group of women reported lower mean postpartum stress and depression severity and better relationship adjustment compared to the other group. Consequently, these groups are referred to as the "high severity group" and "low severity group". The severity of postpartum stress, depression, and relationship adjustment across latent classes is depicted in Figure 1 .
Means and standard errors describing the characteristics of both latent classes are presented in Table 3 . Wald chi-square tests and effect size estimates (Cohen's d; Cohen, 1987) examining differences between the means of each group's baseline stress, depression, and IPV victimization and perpetration characteristics are also presented in Table 3 . The high severity group reported higher psychological IPV victimization and perpetration and higher physical IPV victimization during pregnancy compared to the low severity group. Membership in the high severity group also predicted modest, but statistically significant increases in the odds of experiencing postpartum depression (OR=2.42, 95% CI=.03-.32.). Class membership at baseline was not associated with demographic covariates or postpartum stress, postpartum relationship adjustment, or postpartum IPV experiences.
Discussion
Findings from this study identified two distinct pregnancy stress, depression, and relationship adjustment profiles in this sample. The smaller high severity group reported higher stress and depression symptom severity and poorer relationship adjustment during pregnancy compared to the low severity group. These groups were distinguished by several additional IPV-related auxiliary variables. First, the high severity group reported substantially more psychological IPV victimization and perpetration and physical IPV victimization during pregnancy compared to the low severity group. Membership in the high severity group was also associated with a higher probability of meeting cutoff scores for postpartum depression.
These findings are congruent with existing literature suggesting that women's mental health problems, specifically depression, during pregnancy is a salient predictor of whether a woman will experience postpartum depression and how severe that depression will be (O'Hara, 2009). Our findings add to this literature by suggesting that whereas women's symptom profiles during pregnancy are associated with postpartum depression, the extent to which group membership predicted stress, relationship adjustment, or IPV experiences postpartum was less salient. This finding suggests that the dyadic context, including IPV, in which couples are transitioning from pregnancy to postpartum may shift over time. The lack of predictability of these variables in this sample suggest that researchers and healthcare providers clinicians may find benefit in conducting multiple assessments of IPV experiences and relational health, as these factors, and women's intervention needs, may change over time. Indeed, previous studies have noted that IPV may cease, maintain, increase, or initiate during pregnancy, but few predictors of these changes have been identified (Burch & Gallup, 2004; Moore, Frohwirth, & Miller, 2010; Perales et al., 2009) . Our findings also suggest that the relationship context, including relationship adjustment and different forms of IPV, are important longitudinal correlates of mental health among women during pregnancy and postpartum. These topics warrant further discussion in the literature.
Research Implications
If replicated in larger studies, these findings may inform future treatment development research for women in this population. For example, our findings regarding the group characteristics of both latent classes (see Table 3 ) suggest that traditional cutoffs of 16 on the CES-D and 97 on the DAS do not reflect the natural group differences in this sample. If replicated in larger and more diverse samples, these findings suggest that practitioners and researchers may find more benefit in targeting women with the higher stress, depression, and poorer relationship adjustment scores found in this study. Additionally, the prevalence of psychological IPV victimization and perpetration in this sample is higher than many other community and clinical samples (Sullivan, McPartland, Armeli, Jaquier, & Tennen, 2012; Tjaden & Thonnes, 2000) , suggesting that providing services to help women and couples better manage dyadic conflict may improve women's pre-and postnatal health.
These findings suggest that the relationship context, and psychological IPV in particular, may be essential factors to address to improve screening and prevention efforts to improve the health of women receiving pre-and postnatal care. In particular, the longitudinal association between symptom profiles identified during pregnancy and the risk for postpartum depression warrant further attention both clinically and in future research. While class membership did not predict postpartum IPV this sample, members of the high severity class experienced greater IPV during pregnancy, which may have contributed to their increased risk for postpartum depression. Because substantial differences were found between the high and low severity groups in terms of the mean frequency scores of psychological IPV victimization and perpetration during pregnancy, future studies employing larger samples should investigate causal pathways between pregnancy symptom profiles identified here, associated IPV experiences, and changes in mental health and relational functioning over time.
Research examining women from other populations suggest that the negative sequelae of psychological IPV are at least as persistent and detrimental, if not more so, compared to those that result from physical IPV (Coker et al., 2000; Lawrence, Yoon, Langer, & Ro, 2009) . Unfortunately, many women are not screened effectively for any type of IPV during their pre-and postnatal medical visits and screening itself is not usually effective to reduce women's IPV victimization (Jack, Jamieson, Wathen, & MacMillan, 2008; Nelson, Bougatsos, & Blazina, 2012) . Further, IPV assessments employed in clinical and research settings often fail to measure psychological IPV. Treatments currently under development target physical, not psychological IPV, collectively suggesting that psychological IPV may be frequently overlooked as a significant health problem among women during pregnancy and postpartum (Hellmuth et al., in press; Kiely, El-Mohandes, El-Khorazaty, Blake, & Gantz, 2010; Reichenheim & Moraes, 2004) . To our knowledge, only one study has tested a treatment to reduce mental health problems among pregnant women experiencing IPV (Zlotnick, Capezza, & Parker, 2011) . Despite null findings for this particular intervention approach, our findings suggest that this line of study should be continued and advanced to include a focus on psychological IPV and couple-based interventions. Interventions to improve individual and dyadic functioning among pregnant and postpartum women may improve long term individual and family health. Brief interventions that may be well-suited to implementation in medical settings may also be important to consider. Taking into consideration the findings of this study and others that document the relevance of dyadic factors to postpartum stress and depression (Iles, Slade, & Spiby, 2011; Whisman et al., 2011) , conjoint couples interventions should be explored as a strategy to reduce stress, depression, and IPV among women during pregnancy and postpartum.
Limitations
These findings are limited by several factors including bias that might be incurred by using only self-report data, a small sample size, and a high attrition rate. The small sample size may have limited our ability to detect a three-class solution from these data and precluded us from examining class membership transitions and predictors of those transitions over time. Therefore, our findings should be replicated in larger, more representative samples of pregnant women. Although findings indicate that only one difference emerged between those who completed follow-up and those who did not (e.g., relationship length), the possibility remains that these groups may have differed on demographic or other variables not examined in this study. Because these data were collected from women enrolled in prenatal care, the generalizability of our findings may be limited to this population of women. These findings should be replicated on larger samples of women in both clinical and community populations. Further, despite the many advantages of employing a personcentered approach, the nature of this type of analysis precludes us from making causal attributions regarding the relationship between the indicator and auxiliary variables. Our approach is also limited by the absence of additional time points which could derive more information about the trajectories of the variables being investigated here. Future research would improve upon the present study's design by employing micro-longitudinal data collection methods, more assessment time points, and examining differential causal relationships between dyadic adjustment, IPV, and stress and depression during pregnancy and postpartum.
Clinical and Policy Implications
The emergence of stress, depression, and relationship adjustment profiles, in combination with the association of these profiles with postpartum depression are the key findings of this study. These results suggest that differences between these groups on some domains may emerge during pregnancy and predict future mental health problems. The finding that baseline symptom profiles did not predict future IPV indicates that IPV experiences may transition over time, suggesting a potential need for multiple IPV assessments and tailored intervention in the context of pre-and postnatal care. Perhaps different and shifting dynamics may be present in the lives of each of these groups of women which contribute to the occurrence of individual and dyadic distress or wellbeing.
These findings also echo the existing literature suggesting that early, effective screening and intervention to reduce stress and depression and improve dyadic functioning in this population of women should be explored in order to facilitate longer-term mental health. Unfortunately, causal attributions cannot be made from this study about why trajectories of each group were difficult to identify. While much literature suggests that IPV victimization causes or increases the severity of postpartum stress and depression (Faisal-Cury, Menezes, d'Oliveira, Schraiber, & Lopes; Rodriguez et al., 2008) , those studies have not controlled for women's IPV perpetration. Considering that literature among other populations of women suggests that women's IPV perpetration also has detrimental effects on women's wellbeing (Shorey et al., 2012; Stuart, Moore, Gordon, Ramsey, & Kahler, 2006; Testa, Hoffman, & Leonard, 2011) , the directionality of the causal relationship between IPV and stress, depression, and relationship adjustment during pregnancy and postpartum remains unclear (Iverson et al., 2011) . Therefore, the differences that emerged between groups at baseline, but did not remain consistent at follow-up, may inform future research to identify intervention strategies for this population.
Conclusions
In this sample, two groups of women emerged, each characterized by different stress, depression, and relationship adjustment profiles and different trajectories of those profiles. These groups of women were further delineated by their self-reported psychological IPV victimization and perpetration and physical IPV victimization during pregnancy. Group membership at baseline was also associated with postpartum depression. Future research should explore the efficacy of early screening and intervention, as well as screening at multiple time points, to reduce stress and depression and improve dyadic functioning in this population. These efforts may be facilitated by addressing both individual and dyadic issues such as relationship adjustment and psychological IPV. Table 1 Descriptive statistics of study variables during pregnancy (Time 1) and postpartum (Time 2). Table 3 Comparisons of latent class characteristics during pregnancy (Time 1). 
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